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Analysis dynamics of phytoplankton community characterigics in Daya Bay

QUN Cui-a' , WANG Your e’ ", SUN ng’ , ZHANG FengrQin® (1. South China Sea Istitute o Oceandogy , Chinese Academy
Sciences , Guangzhou 510301, China; 2. Institute o Oceandogy , Chinese Academy o Sdences, Qingdao 266071, China) . Acta Ecologica Sinica,2006,26(12) :
3948 3958.

Abdgract :Daya Bay isone df a seriesd large bays dong the southern coagt of China, characterized by low rates of water exchange
with seawater. Daya Bay has been subjected to red tides, which have attributed to a deterioration of ecosysem over severd
decades. To assessits current gatus, phytoplankton corrpostion , abundance , community Sructure and diverdgty were invedigated
in each sean in 2002. Furthernore, the reationships were discussed between its characterigics and the variation of
environmentd factors, mainly nutrients, temperature i rfluenced by anthropologcd activity and sdinity. Results showed thet a tota
of 48 genera and 114 species of phytoplankton were idertified. The largest conponent was Bacillariophyta cortaining 84 taxa.
Pyrrophyta was the next nost common with 9 genera and 23 pecies. Cyanophyceae and Chrysophyta were d < recorded within the
gudy area. The cells abundance of phytoplankton varied from 5. 79 x 10*to 5. 37 x 10° cdls/nT with an average of 1.14 x 10°
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cdls/n. Diatoms (the average of 1. 08 x 10°cdls/nT®) were the precominant abundance recorded over the year. However , the
percentage of diatoms (75.8 %) in autumn was lower than other seaons. Dindflagellates (the average of 9. 91 x 10°cells/m?)

were the seoondy dominant group. Annua variatio ns o the phytoplankton community in the Daya Bay show a typicd onepeak
cycle , with the highes cdll abundance peak recorded in summer and the lowes recorded in autumn. The ecotypesof phytoplankton
were nodly dongshore warmrwater species, however , marine warnrweater goecies and eurytopic species in winter and autumn are
nore abundant than the other seasons, epecidly in winter , which were donminant ecotypes. In Daya Bay the dominant pecies
were diverse and variable with seasons. Gonpared with the data in the lag two decades, some dominant gpecies, the dominant
sequence and cells abundance have changed. Moreover , the totd ecies decrease, but big cels diatoms appearing mainly in
winter and gring have increased snce 1995 , which has attri buted toward a higher primary production over this time period. The
goecies diversty index of phytoplankton in Daya Bay was low in summer , and the species diverdty index especidly around the
nuclear power dation and aguefarm was low in summer and autumn. Gommunity sructure and cdlls abundance were separated in
relaion to monoon, current and anthropologica activities. It is presented that the temperature and hydrodynamics in conjunction
with the pattern of nutrients (DIN , DIP and the N/P) availahility and depletion &fect the phytoplankton cormpostion , abundance ,
community structure, community successon and the diversty.

Key wor ds:phytoplankton ; phytoplankton community characterigic ; Daya Bay
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, 2.82 x 10 cdls/m’ , 1.82x10°cdls/m’ ( 3) 8.13 x
10° 1.73 x 10°cdls/m’ , 9.91 x 10°cdls/m’ , , 1.32 x
10°cdlgm’  6.12 x 10" cdls/m’ , , 75.8 %,
90 % : 1.06 x 10°cdlls/m’ , ,
1 2002

Table 1 Phytoplankton composition in 2002 in Daya Bay

Season
Winter Sring Summer Autum
Shedie /  Genera/secie(percent | Genera/oecie(percent | Genera/specie(percent | Genera/goecie(percent
in totd ecies, %) intotd edies, %) intotd Pecies, %) in totd Pecies, %)
Bacillariophyta 32 60 (78.9%) 30 60 (77.9%) 28 53 (74.6%) 29 52 (71.2%)
Pyrrophyta 4 12 (15.8%) 4 12 (15.6%) 8 15 (21.1%) 7 19 (26.0%)
The other 3 4 (5.3%) 3 5 (6.5%) 3 3 (43% 2 2 (27%
Totd 39/76 37/77 39/71 39/77
O % Winter 0O 3 Spring
O % Winter O % Spring 0 - m & Summer B K Autumn
600 ®m B Summer @k Autumn _
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36 Station Shfir Station
2 4 3 4
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( Pseudo-nitzchia. ddicatissma) ( Skeletonema costatum)
( Thal assionema nitzschioi des) ( 2 (25 31.8 ), (27.5 30.5) ,
( 2) ,
, , ( Trichodes-
mium thiebaultii)
2 2002
Table 2 Dominant species d phytoplankton in Daya Bay
Dominant ecies Average
Seaon ¥ abundance(cells/m®) Percent in total abundance( %) Dominant Y
Winter Chagtocercs eibenii 1.11 x 10° 17.87 0.164
Rhizosolenia calcar- avis 8. 86 x 10* 14.31 0.131
Rhizosolenia styliformis 3.25 x10* 5.24 0.052
Thal assiathrix fraerfd dii 3.15 x 10 5.09 0.051
Chaetocercs lorenzianus 3.41 x 10* 5.51 0.051
Guinardia flacdda 3.95 x 10* 6.39 0.032
Noctiluca scintillans 1.86 x 10* 3.00 0.030
Badillaria paradoxa Gmdin 3.49 x 10 5.65 0.028
Sring Chaetocercs |orenzianus 3.26x10° 19.03 0.174
Chaetocercs dfinis 2.48 x 10° 14. 47 0.145
Asteriondlla notata 2.29%x10° 13.39 0.1%4
Pseudo-nitzschia pungens 1.96 x 10° 11.43 0.114
Thal assiothrix fraerfd dii 7.53 x 10* 4.40 0.044
Leptocylindrus danicus 7.26 x 10* 4.24 0.042
Chagtocercs cunisetus 7.02 x 10* 4.10 0.020
Summer Pseudo- nitzschia delicatissima 4.82 x10° 25.86 0.259
Skeletonema costatum 4.52 x10° 24.23 0.242
Thal assionema nitzschioi des 4.34 x10° 23.25 0.233
Pseudo- nitzschia pungens 6.79 x 10* 3.64 0.036
Chaetocercs cunisetus 7.04 x 10* 3.77 0.028
Chaetocercs |orenzi anus 3.71x 10* 1.99 0.017
Autum Skeletonema costatum 7.47 x 10* 20.14 0.168
Thal assionema nitzschioi des 6.39 x 10* 17.23 0.172
Trichodesmium thiebaultii 3.04 x 10* 8.20 0.082
Dinophysis miles 2.52 x 10* 6.79 0.068
Pseudo- nitzschia. pungens 2.18 x 10* 5.89 0.049
Dinophysis caudata 1.59 x 10* 4.29 0.043
Rhizcsdlenia styliformis 1.45 x 10* 3.92 0.039
Pseudor nitzchia delicatissima 1.88 x 10* 5.07 0.038
Leptocylindrus danicus 2.01x10* 5.43 0.027
3.4
3.4.1 12 40 ,
Pearon , Pssll. 0 , 8
8 y 1 il ’
4 3
; , 7.11x10cdls/m
(7 10 ) b 1
8 9 , 0.919 ,
, (C. tortissimus Gran) ( C. compressus Lauder)
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TIN N/P
Redfield , N/P ,1999 100 e N/P
[16]
Table 3 Genera and species o phytoplankton and amount appeared invegtigation from 1983 to 2002
Item 1983 1984 1985 1987 1990 1991 1995 1998 2002
Bacillariophyta 33/101 38/127 49/132 37/149 26/79 27/77 37/84
% Percent in totd Pecies 76.5 77.4 79.5 66. 8 70 87.5 73.6
Pyrrophyta 6/27 8/30 11/28 18/63 12/32 4/8 9/23
(%) Percert in totdl goecies  20.3 18.3 16.9 28.2 28.3 9.1 20.1
Cyarophycese 0 1/3 3/5 2.5 1/2 0 2/4
( %) Percert in totd gpecies 0 19 3 2.2 18 0 3.4
Totd 42/132 49/164 66/200 58/223 40/113  34/88 48/114
[71
[21]
[22]
,Mdone ,
[23] |
[24,25]
[4] p
4.2
[26]
3
1992
[27 28]
Sng [29]
4.3

2002

1983
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1x10"cdls/m’ , 2002
30 28 %o (0] , N/P 7 [31]
N/P ,N/P Redfied = ,
, 20a
N/P ,
[30]
20a 20 80 90
(R. alata) (R. alataf. gradllima) ,
, 1985 4 M 1994
( C. constrictus) ( Thalassicsira sutillis) 1995 ,
, %) 2002
, 2002
40a , 20 20 (=
20 90 , :
[34]
5
(1) 2002 48 114 ( ), 37 84
, 9 23 .7
(2) 2002 5.79x10" 5.37x10°cdls/m’ , 1.14 x 10°cdls/m’
(3) 1 1 1
(4) ,
(5) 1 1
(6) N/P
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